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LQRUGHUIRUWKHPWRFRSHZLWKWKHLQFUHDVLQJLQGXVWULDOUHTXLUHPHQWVRIWKHIDFWRULHVRIWKHIXWXUH7KHFXUUHQWVWXG\SUHVHQWVWKHHYROXWLRQRI
WKH 7HDFKLQJ)DFWRU\ FRQFHSW DQG LWV DSSOLFDWLRQ WR WZR UHDOOLIH LQGXVWULDO SLORWV 7KH7HDFKLQJ )DFWRU\ SDUDGLJP FRPSULVHV WKH LQGXVWULDO
SURMHFW WKH UHOHYDQW HGXFDWLRQDO DSSURDFK DQG WKH QHFHVVDU\ ,&7 ,QIRUPDWLRQ DQG &RPPXQLFDWLRQV 7HFKQRORJ\ FRQILJXUDWLRQ IRU WKH
IDFLOLWDWLRQ RI LQWHUDFWLRQ EHWZHHQ LQGXVWU\ DQG DFDGHPLD 7KH 7HDFKLQJ )DFWRU\ DLPV DW D WZRZD\ NQRZOHGJH FRPPXQLFDWLRQ EHWZHHQ
DFDGHPLD DQG LQGXVWU\%RWK NQRZOHGJH FKDQQHOV RI WKH SDUDGLJP DUH WHVWHG LQ WKH FRQWH[W RI WKLVZRUN RQ WZR UHDOOLIH LQGXVWULDO SLORWV
DPRQJDXQLYHUVLW\DQGDFRQVWUXFWLRQHTXLSPHQWIDFWRU\DVZHOODVDQLQGXVWULDODXWRPDWLRQFRPSDQ\UHVSHFWLYHO\7KHFRQFOXVLRQVRIERWK
SLORWVVKRZWKHSURPLVLQJQDWXUHRIWKH7HDFKLQJ)DFWRU\DQGWKHQXPHURXVEHQHILWVDFFUXHGERWKIRUDFDGHPLDDQGLQGXVWU\
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKHVFLHQWLILFFRPPLWWHHRIWKHWK&RQIHUHQFHRQ/HDUQLQJ)DFWRULHV
.H\ZRUGV0DQXIDFWXULQJ(GXFDWLRQ7HDFKLQJ)DFWRU\
,QWURGXFWLRQ
0DQXIDFWXULQJHQWHUVDQHZHUDZKHUHEOXHFROODUZRUNHUV
DQG HQJLQHHUV ZLOO QHHG QRYHO OLIHORQJ OHDUQLQJ VFKHPHV WR
NHHS XS ZLWK WKH UDSLG DGYDQFHV LQ SURGXFWLRQ UHODWHG
WHFKQRORJLHV WRROV DQG WHFKQLTXHV &RQVLGHULQJ WKH
LPSRUWDQFH RI PDQXIDFWXULQJ DV DZHDOWK JHQHUDWLQJ DFWLYLW\
IRU DQ\ QDWLRQ WKH SURPRWLRQ RI H[FHOOHQFH ZLOO EHFRPH D
VWUDWHJLF WDUJHW LQ WKH \HDUV WR FRPH >@ 0DQXIDFWXULQJ
HGXFDWLRQZLOOFRPSULVHDPDMRUGULYHUWRZDUGV WKDWGLUHFWLRQ
>@+RZHYHU WHDFKLQJ DQG WUDLQLQJ KDYH QRW NHSW SDFHZLWK
WKHDGYDQFHVLQWHFKQRORJ\7KHFXUUHQWSUDFWLFHLVGHILFLHQWLQ
SURYLGLQJ WKH ZRUNHUV ZLWK D FRQWLQXRXV GHOLYHU\ RI
HQJLQHHULQJ FRPSHWHQFLHV DQG VWURQJ PXOWLGLVFLSOLQDU\
EDFNJURXQG ,QDGGLWLRQ WKH ODFN LQ VRIW VNLOOV LQFRPSDULVRQ
ZLWK ,7 VNLOOV KDV EHHQ ZLGHO\ DFNQRZOHGJHG E\ HPSOR\HUV
>@ 7KH LQQRYDWLRQ SHUIRUPDQFH QHHGV ERRVWLQJ $OWKRXJK
LQQRYDWLYH LGHDV DQG UHVHDUFK RXWFRPHV DUH DEXQGDQW WKHLU
WUDQVIRUPDWLRQLQWRQHZSURGXFWVDQGSURFHVVHVLVPLVWUHDWHG
0RGHUQ FRQFHSWV RI WUDLQLQJ LQGXVWULDO OHDUQLQJ DQG
NQRZOHGJH WUDQVIHU VFKHPHV FDQ FRQWULEXWH WR LPSURYLQJ WKH
LQQRYDWLRQ SHUIRUPDQFH RI (XURSHDQ PDQXIDFWXULQJ >@
1RQHWKHOHVVPDQXIDFWXULQJLVDVXEMHFWWKDWFDQQRWEHWUHDWHG
HIIHFWLYHO\ RQO\ LQVLGH D FODVVURRPZKLOVW LQGXVWU\ FDQ RQO\
HYROYHWKURXJKWKHDGRSWLRQRIQHZUHVHDUFKUHVXOWV
,QWKHODVWGHFDGHWKH7HDFKLQJ)DFWRU\FRQFHSWKDVJDLQHG
PDMRU LQWHUHVWHVSHFLDOO\ LQ WKH86 UHVXOWLQJ LQDQXPEHURI
HGXFDWLRQDO DQG  RU EXVLQHVV SLORW DFWLYLWLHV 0DQ\
HGXFDWLRQDO LQVWLWXWLRQV KDYH WULHG WR EULQJ WKHLU HGXFDWLRQDO
SUDFWLFH FORVHU WR LQGXVWU\ >@ ,QGXVWULDO SURMHFWV WKDW WDNH
SODFH LQ WKH 7HDFKLQJ )DFWRU\ SURYLGH VWXGHQWV ZLWK WKH
LQWHJUDWLRQ RI OHDUQLQJ H[SHULHQFHV LQWR D FRQWH[WXDO VHWWLQJ
ZKHUH HPSKDVLV LV JLYHQ WR FRPSHWHQF\ DQG HIIHFWLYH
DSSOLFDWLRQ 3RSXODU WRSLFV IRU /HDUQLQJ )DFWRULHV LQFOXGH
HQHUJ\ HIILFLHQF\ RSWLPL]DWLRQ DQG OHDQ PDQDJHPHQW RI
SURGXFWLRQSURFHVVHVDQGPHWKRGV>@0RVWRIWKHUHSRUWHG
DSSOLFDWLRQV RI WKH 7HDFKLQJ )DFWRU\ SDUDGLJP VLPXODWH WKH
NH\ IHDWXUHV RI DQ LQGXVWULDO HQYLURQPHQW LQ DQ DFDGHPLF
VHWWLQJXVLQJPRGHOSURGXFWLRQHTXLSPHQW>@$GUDZEDFNRI
WKHVH DSSURDFKHV LV WKH IDFW WKDW WKH GHGLFDWHG SURGXFWLRQ
HTXLSPHQW ZKLFK LV LQVWDOOHG LQ WKH DFDGHPLF VHWWLQJV FDQ
VRRQEHFRPHREVROHWH7KHSDFHDWZKLFKSURGXFWLRQV\VWHPV
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HYROYH KDV VLJQLILFDQWO\ LQFUHDVHG RYHU WKH ODVW GHFDGHV LQ
RUGHU IRU VKRUWHU SURGXFW OLIHF\FOHV LPSRVHG E\ WKH ZRUOG
PDUNHWVWREHPHW>@
,W EHFRPHV REYLRXV WKDW QHZ DSSURDFKHV DUH UHTXLUHG IRU
PDQXIDFWXULQJHGXFDWLRQLQRUGHUWRLPRGHUQLVHWKHWHDFKLQJ
SURFHVV DQG EULQJ LW FORVHU WR WKH LQGXVWULDO SUDFWLFH LL
OHYHUDJH LQGXVWULDO SUDFWLFH WKURXJK QHZ NQRZOHGJH LLL
VXSSRUWWKHWUDQVLWLRQIURPWKHPDQXDOWRWKHIXWXUHNQRZOHGJH
ZRUNHUV DQG EULGJH WKH JDS EHWZHHQ UHVRXUFHEDVHG
PDQXIDFWXULQJ ODERXU DQG FDSLWDO DQG NQRZOHGJHEDVHG
PDQXIDFWXULQJLQIRUPDWLRQDQGNQRZOHGJHDQG LYHVWDEOLVK
DQGPDLQWDLQD VWHDG\ LQGXVWULDO JURZWK$W FRQFHSWXDO OHYHO
DQ H[WHQGHG 7HDFKLQJ )DFWRU\ SDUDGLJP EDVHG RQ WKH
NQRZOHGJHWULDQJOHQRWLRQKDVEHHQVXJJHVWHG>@7KHDLPLV
WR HIIHFWLYHO\ LQWHJUDWH HGXFDWLRQ UHVHDUFK DQG LQQRYDWLRQ
DFWLYLWLHV LQWR D VLQJOH LQLWLDWLYH LQYROYLQJ LQGXVWU\ DQG
DFDGHPLD 7R WKLV HIIHFW WKH SURSRVHG 7HDFKLQJ )DFWRU\
SDUDGLJP IRFXVHV RQ LQWHJUDWLQJ LQGXVWU\ DQG DFDGHPLD
WKURXJKQRYHODGDSWDWLRQV WR WKHWHDFKLQJ  WUDLQLQJFXUULFXOD
DFKLHYHG E\ WKH GHSOR\PHQW RI ,&7EDVHG GHOLYHU\
PHFKDQLVPV
7KH7HDFKLQJ)DFWRU\&RQFHSW
7KH7HDFKLQJ)DFWRU\ FRQFHSW LV EDVHG RQ WKH NQRZOHGJH
WULDQJOH QRWLRQ DLPLQJ WR EHFRPH D QHZ SDUDGLJP IRU ERWK
DFDGHPLF DQG LQGXVWULDO OHDUQLQJ > @ 7KH PLVVLRQ LV WR
SURYLGH HQJLQHHULQJ DFWLYLWLHV DQG KDQGVRQ SUDFWLFH XQGHU
LQGXVWULDO FRQGLWLRQV IRU XQLYHUVLW\ VWXGHQWV ZKLOH WDNLQJ XS
UHVHDUFKUHVXOWVDQGLQGXVWULDOOHDUQLQJDFWLYLWLHVIRUHQJLQHHUV
DQGEOXHFROODUZRUNHUV7KHFRQFHSWRIWKH7HDFKLQJ)DFWRU\
KDV LWV RULJLQV LQ WKH PHGLFDO VFLHQFHV GLVFLSOLQH DQG
VSHFLILFDOO\LQWKHSDUDGLJPRIWKHWHDFKLQJKRVSLWDOVQDPHO\
WKHPHGLFDO VFKRROV WKDW RSHUDWH LQSDUDOOHOZLWK KRVSLWDOV ,W
DLPVWRLQWHJUDWHWKHOHDUQLQJDQGZRUNLQJHQYLURQPHQWVIURP
ZKLFKUHDOLVWLFDQGUHOHYDQWOHDUQLQJH[SHULHQFHVDULVH


)LJ'LIIHUHQW7HDFKLQJ)DFWRU\/D\RXWV
7KH ³IDFWRU\WRFODVVURRP´ FRQFHSW RI WKH 7HDFKLQJ
)DFWRU\DLPVDWWUDQVIHUULQJWKHUHDOSURGXFWLRQPDQXIDFWXULQJ
HQYLURQPHQWWRWKHFODVVURRP7KHUHDOOLIHSURGXFWLRQEULQJV
NQRZOHGJH H[LVWLQJ LQ WKH SURFHVVHV RI HYHU\ GD\ LQGXVWULDO
SUDFWLFHWKURXJKGHOLYHU\PHFKDQLVPVWKDWDOORZWKHVWXGHQWV
WR DSSUHKHQG WKH SURGXFWLRQ HQYLURQPHQW LQ LWV IXOO FRQWH[W
$V GHSLFWHG LQ )LJ  WKH FRQILJXUDWLRQV RI WKH 7HDFKLQJ
)DFWRU\VHVVLRQVFRXOGIROORZHLWKHUD³RQHWRRQH´DSSURDFK
WKDW LV RQH IDFWRU\ WR RQH FODVVURRP RU D ³RQHWRPDQ\´
DSSURDFKZKLFK LQYROYHV RQH IDFWRU\ LQWHUDFWLQJZLWKPDQ\
FODVVURRPVDWWKHVDPHWLPH
7KH REMHFWLYH RI WKH ³DFDGHPLDWRLQGXVWU\´ RSHUDWLRQDO
VFKHPH LV WKDW NQRZOHGJH EH WUDQVIHUUHG IURP DFDGHPLD WR
LQGXVWU\ ,QGXVWULDOJUDGH RU GLGDFWLF HTXLSPHQW LQVWDOOHG LQ
WKH DFDGHPLF IDFLOLWLHV FDQ EH XVHG DV WHVWEHGV DQG
GHPRQVWUDWRUVIRUQHZWHFKQRORJLFDOFRQFHSWV WREHYDOLGDWHG
E\ VWXGHQWV DQG UHVHDUFKHUV 7KH WHFKQRORJ\ DQG NQRZOHGJH
FDQEH WKHQ WUDQVPLWWHGEDFN WR LQGXVWU\HLWKHUIRU VXSSRUW LQ
WKH GHFLVLRQ PDNLQJ SURFHVVHV RU IRU LQWURGXFLQJ DQ
HQJLQHHULQJ RU PDQDJHPHQW WHDP WR WKH QHZ FRQFHSW RU
VROXWLRQ,QWHUHVWLQJO\WKH³DFDGHPLDWRLQGXVWU\´VFKHPHFDQ
DOVREHXVHGIRUWKHWUDLQLQJDQGUHWUDLQLQJSXUSRVHVRIEOXH
FROODUZRUNHUVUHJDUGLQJQHZPDQXIDFWXULQJWHFKQRORJLHVDQG
FRQFHSWV7KHUHDUHPDQ\PDQXIDFWXULQJFRQFHSWV WKDWPLJKW
EH WRRFRVWO\DQGWLPHFRQVXPLQJWREH LQGXVWULDOO\WHVWHGRQ
WKHLUDFWXDOSURGXFWLRQ7KH7HDFKLQJ)DFWRU\FDQEHDXVHIXO
IDFLOLW\ IRU WKHYDOLGDWLRQ RI VXFKFRQFHSWVZKLOHFORVLQJ WKH
JDS EHWZHHQ SURGXFWLRQ LQQRYDWLRQ DQG HGXFDWLRQ ERWK LQ
DFDGHPLDDQGZLWKLQLQGXVWU\

)LJ,QWHJUDWLQJLQGXVWULDODQGDFDGHPLFSUDFWLFHV
7KH LPSOHPHQWDWLRQ RI WKH 7HDFKLQJ )DFWRU\ LV PDGH
WKURXJKWKHDGRSWLRQRIDQLQGXVWULDOSURMHFW LQWKHFRQWH[WRI
DFDGHPLF SUDFWLFH ,WV SXUSRVH LV WR EULQJ WRJHWKHU LQ
RYHUODSSLQJ WLPH DQG FRQWH[W WKH LQGXVWULDO DQG DFDGHPLF
SUDFWLFHV VHH )LJ  7KLV SUREOHPZLOO EH GHULYLQJ IURP D
VSHFLILF VHW RI WDVNV LQFOXGHG LQ WKH SURGXFW  SURGXFWLRQ
OLIHF\FOH )RUH[DPSOHDQ LQGXVWULDOSURMHFWFDQ IRFXVRQ WKH
OLQH EDODQFLQJ RI D QHZ SURGXFWLRQ OLQH VHH )LJ  7KH
VWXGHQWVZRUNRQ ILQGLQJ D VROXWLRQ WR WKLVSUREOHPE\XVLQJ
PRGHUQ ,&7 WHFKQRORJLHV IRU WKHLU FRPPXQLFDWLRQ ZLWK WKH
HQJLQHHUV DQG WKH WRROV QHFHVVDU\ IRU WKH GHYHORSPHQW DQG
YDOLGDWLRQ RI WKHLU LGHDV DQG VROXWLRQV 7KH SURMHFW LV
VXSSRUWHG E\ DQ HGXFDWLRQDO DSSURDFK WKDW LQWHJUDWHV WKH
GHWDLOVDQG ORJLVWLFV LQWR WKHDFDGHPLFSUDFWLFH WRJHWKHUZLWK
DQ ,&7 DSSURDFK WKDW IDFLOLWDWHV WKH LQWHUDFWLRQ EHWZHHQ
IDFWRU\DQGFODVVURRP
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7KH LQWHJUDWLRQ RI WKH7HDFKLQJ)DFWRU\ LQGXVWULDO SURMHFW
LQWRWKHDFDGHPLFSUDFWLFHLVPDGHWKURXJKDZHHNO\F\FOHRI
VHVVLRQVFRPSULVLQJVXSSRUWLQJFODVVHVSURMHFWZRUNDQGOLYH
LQWHUDFWLRQV ZLWK WKH IDFWRU\ (DFK ³7HDFKLQJ )DFWRU\´
VHVVLRQ LVFKDUDFWHUL]HGE\ D OLYH LQWHUDFWLRQZLWK WKH IDFWRU\
WKDWLQFOXGHVGLVFXVVLRQVVKDULQJRISUHVHQWDWLRQVOLYHYLGHRV
IURP WKH SURGXFWLRQ DQG RWKHU NQRZOHGJH GHOLYHU\
PHFKDQLVPVGHSHQGLQJRQWKHFRQWHQWRIWKHSUREOHP'XULQJ
WKHVXSSRUWLQJFODVVHVWKHVWXGHQWWHDPVEUDLQVWRUPWKHLUQH[W
VWHSV LQ RUGHU WR FRPH XS ZLWK D VROXWLRQ 7KH VXSSRUWLQJ
FODVVHVDUHPRGHUDWHGE\DQDFDGHPLFVXSHUYLVRUZKRLVDOVR
UHVSRQVLEOH IRU WULJJHULQJ WKH GLVFXVVLRQV DQG SURYLGLQJ
JXLGHOLQHV LQ VHDUFK RI VROXWLRQ SDWKV (DFK PHPEHU
FROODERUDWHVZLWK WKH UHVW RI LWV WHDPPHPEHUV RU HYHQZLWK
WKH RWKHU WHDPV 7KLV HGXFDWLRQDO DSSURDFK KDV D WZRIROG
REMHFWLYH )LUVWO\ LW DLPV WR LQFRUSRUDWH WKH QHHG IRU OLYH
LQWHUDFWLRQZLWKWKHIDFWRU\YLD WRROVDQGSUDFWLFHVDYDLODEOH
LQ WKH DFDGHPLF HQYLURQPHQW DQG VHFRQGO\ LW DOORZV DQG
HQFRXUDJHV FHUWDLQ VRIW VNLOOV WR EH GHYHORSHG DQG H[HUFLVHG
DPRQJWKHVWXGHQWV
7KHUHDOOLIHRSHUDWLRQIURPWKHIDFWRU\KDVWREHYLUWXDOO\
SUHVHQWHGWRWKHXQLYHUVLW\JURXSRIHQJLQHHULQJVWXGHQWVZKR
XQGHUWDNHWKHLQGXVWULDOSURMHFWXVLQJ,&7WRROV7KHVWXGHQWV
DUH DEOH WR LQWHUDFW ZLWK WKH HQJLQHHUV LQ UHDOWLPH DVN
TXHVWLRQVDQGGLVFXVVLQLWLDO LGHDVIRUVROXWLRQV7KHWHDFKLQJ
VWDIIPHPEHUUHFRUGVWKHVHVVLRQHQKDQFHVLWZLWKDSSURSULDWH
DQQRWDWLRQVDQGKROGVDFRXSOHRIFRDFKLQJVHVVLRQVZLWK WKH
VWXGHQWVWRHODERUDWHWKHLUXQGHUVWDQGLQJHYHQIXUWKHUDQGJLYH
GLUHFWLRQV 7KH FRPPXQLFDWLRQ DQG LQWHUDFWLRQ GXULQJ WKH
7HDFKLQJ )DFWRU\ VHVVLRQV EHWZHHQ WKH IDFWRU\ DQG WKH
FODVVURRP DUH IDFLOLWDWHGE\ZHEEDVHGPHHWLQJ WRROV IRU WKH
VKDULQJRISUHVHQWDWLRQVDQGYLGHRV
³)DFWRU\WR&ODVVURRP´3LORW5XQ2XWFRPHV
7KHFRQFHSWVDQGDSSURDFKHVSUHVHQWHG LQ WKLV VWXG\KDYH
EHHQWHVWHGRQDUHDOOLIHSLORWEHWZHHQVWXGHQWVDQGHQJLQHHUV
ZRUNLQJ DW D FRQVWUXFWLRQ HTXLSPHQW IDFWRU\ LQ(XURSH )LJ
7KHLQGXVWULDOSUREOHPDGGUHVVHGZDVWKHOLQHEDODQFLQJRI
DQHZSURGXFWLRQDUHDIRUWKHFRQVWUXFWLRQHTXLSPHQWIDFWRU\
7KHSLORW IRFXVHG RQ DPDWHULDO IORZ VLPXODWLRQ SURMHFW7KH
EDFNJURXQGRI WKLVSURMHFWZDVDQHZPDQXIDFWXULQJFRQFHSW
SODQQHG IRU IXWXUH SURGXFWLRQ 7KH LQGXVWULDO SURMHFW ZDV
WDUJHWHG DW XQGHUJUDGXDWH VWXGHQWV ZKR SHUIRUPHG WKH
YDOLGDWLRQ RI QHZ FRQFHSWV IRU WKH IDFWRU\ E\ XVLQJ GLVFUHWH
HYHQW VLPXODWLRQ VRIWZDUH$PRQJ WKH DFWRUV LQYROYHG LQ WKH
LQGXVWU\ ZHUH SURGXFWLRQ HQJLQHHUV DQG VLPXODWLRQ H[SHUWV
7KHLQGXVWULDOSUREOHPZDVEURNHQGRZQLQWRWZRVHSDUDWH
WDVNV HDFK RQH DVVLJQHG WR WZR VWXGHQW WHDPV7KH ILUVW WDVN
IRFXVHG RQ WKHZHOGLQJDUHDRI WKHQHZSURGXFWLRQ OLQH7KH
VWXGHQWVZHUHDVNHGWRUXQH[SHULPHQWVLQRUGHU WRGHILQHWKH
ZRUNORDG VWUDWHJ\ RI HDFK VWDWLRQ WR LQYHVWLJDWH LQWR WKH
HIIHFWVRIWKHZRUNORDGRQWKHV\VWHP¶VRXWSXWJLYHQDPHDQ
GRZQWLPH DQG WKH V\VWHP¶V GHJUHH RI VHQVLWLYLW\ LQ DQ\
GHYLDWLRQV RI WKH SURFHVVLQJ WLPHV 7KH VHFRQG WDVN RI WKH
LQGXVWULDO SUREOHP ZDV UHODWHG WR WKH SODQQLQJ RI D PDWHULDO
NLWWLQJDUHDDQGWKHWUDLQURXWHVLQ WHUPVRIKXPDQUHVRXUFHV
DQG PDWHULDOV 7KH VWXGHQWV ZHUH UHTXLUHG WR SURYLGH DQ
XQGHUVWDQGLQJ RI WKH RSWLPDO SRVLWLRQV RI WKH GLIIHUHQW
FRPSRQHQWW\SHVGHSHQGLQJRQYDULDQWSHQHWUDWLRQDQGIUDPH
VHTXHQFH ZKLOH GHILQLQJ WKH ORFDWLRQ RI WKH PDWHULDO
FRQWDLQHUVDQGWKHKXPDQUHVRXUFHVUHTXLUHGIRUFDUU\LQJRXW
WKHPDWHULDOIHHGLQJSURFHVVWRWKHZHOGLQJDUHD


)LJ7KH7HDFKLQJ)DFWRU\VHVVLRQVZHUHFDUULHGRXWLQDGHGLFDWHG³WHOH
OHDUQLQJ´FODVVURRP
7KH WHDPV H[SHULPHQWHG ZLWK WKH DYDLODELOLW\ RI WKH
ZHOGLQJFHOOVEDVHGRQYDU\LQJSURFHVVLQJWLPHVUHVXOWLQJLQD
WKHRUHWLFDORSWLPDORXWSXWRIWKHV\VWHPRFFXUUHG,QDGGLWLRQ
WKH\ FDUULHG RXW H[SHULPHQWV IRU WKH H[WUDFWLRQ RI GDWD WR EH
XVHGLQDVWDWLVWLFDODQDO\VLV8VLQJGHVLJQRIH[SHULPHQWVWKH
$1DO\VLV2I0HDQV $120DQG WKH$1DO\VLV2I9DULDQFH
$129$ WKH VWXGHQWV ZHUH DEOH WR LGHQWLI\ FHUWDLQ IDFWRUV
WKDWDIIHFWHGWKHV\VWHP¶VSHUIRUPDQFHZKLOHGHWHUPLQLQJWKH
RSWLPDO SURFHVVLQJ WLPH IRU DFKLHYLQJ WKH RXWSXW WDUJHW 7KH
VWXGHQWV DFKLHYHG WR LGHQWLI\ VHULRXV ERWWOHQHFNV WKDW ZHUH
FUHDWLQJ GLVWXUEDQFHV LQ WKH DVVHPEO\ OLQH RI WKH SURGXFWLRQ
DUHD)LQDOO\ WKH VWXGHQW WHDPVDGGUHVVHG WKHSUREOHPRI WKH
PDWHULDONLWWLQJDUHDSODQQLQJE\EXLOGLQJ WKHLURZQGLVFUHWH
HYHQW VLPXODWLRQPRGHO WR H[SHULPHQWZLWK WKHLU GHVLJQV DQG
LQYHVWLJDWH WKH EHVW VROXWLRQ UHJDUGLQJ WKH UHVRXUFHV UHTXLUHG
IRUWKHWUDLQURXWH7KHRXWFRPHRIWKHVWXGHQWV¶VWXG\ZDVWKDW
WKH LQLWLDOFRQVLGHUDWLRQRI WKHIDFWRU\ZRXOGUHVXOW LQJUHDWHU
LQYHVWPHQWDQGUXQQLQJFRVWV
³$FDGHPLDWR,QGXVWU\´3LORW5XQ2XWFRPH
7KH RWKHU ZD\ RI NQRZOHGJH H[FKDQJH DGRSWHG E\ WKH
7HDFKLQJ)DFWRU\FRQFHSWQDPHO\WKH³DFDGHPLDWRLQGXVWU\´
RSHUDWLRQVFKHPHKDVEHHQ WHVWHGZLWKDFRPSDQ\SURGXFLQJ
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DXWRPDWLRQ DQG FRQWURO HTXLSPHQW 7KH IRFXV KHUH ZDV WR
UHSUHVHQW WKH NQRZOHGJH WUDQVIHU IURP DQ DFDGHPLF
HQYLURQPHQWWRWKHLQGXVWULDOHQYLURQPHQW,QWRWDOWKHUHZHUH
ILYH HQJLQHHUV IURP LQGXVWU\ DQG VHYHQ UHVHDUFK HQJLQHHUV
IURPDFDGHPLDLQYROYHGLQWKLVSLORW7KHVFHQDULRXVHGIRUWKH
SLORWFRPSULVHGGLGDFWLFPDQXIDFWXULQJHTXLSPHQW ORFDWHG LQ
DFDGHPLFSUHPLVHV,WDLPHGWRH[HUFLVHWKH7HDFKLQJ)DFWRU\
RSHUDWLRQ KDYLQJ SHRSOH IURP LQGXVWU\ DV NQRZOHGJH
UHFHLYHUV LQ WKH ³DFDGHPLDWRLQGXVWU\´ NQRZOHGJH FKDQQHO
7KHGLGDFWLFHTXLSPHQWILWWHGZHOOLQVXFKNQRZOHGJHWUDQVIHU
DSSOLFDWLRQVLQFHLWGHPRQVWUDWHGQHZVROXWLRQVDWDORZFRVW
7KHSXUSRVHRI WKLVVFKHPHZDV WR VKRZFDVH UHVHDUFKUHVXOWV
WR LQGXVWU\ LQ RUGHU WR JHW IHHGEDFN IURP SHRSOH WKDW FRXOG
SRVVLEO\DGRSWWKLVNLQGRIFRQFHSWVWRUHDOLQGXVWULDOSUDFWLFH
DQG LPSURYH WKH TXDOLW\ RIZRUN$W WKH VDPH WLPH LQGXVWU\
FRXOGJDLQDFFHVVWRPDQ\UHVHDUFKZRUNVZLWKPLQLPDOHIIRUW
DQGWKXVUHGXFHWKHFRRSHUDWLRQJDSEHWZHHQDXQLYHUVLW\DQG
D EXVLQHVV ILUP 7KH FRQWHQW RI WKH SLORWZDV WR GHPRQVWUDWH
WKH DFDGHPLF SDUWQHU¶V UHVHDUFK ZRUN RQ PRELOH URERWV DQG
IOH[LEOH URERWLF FHOOV ZKLOH LQYHVWLJDWLQJ WKH ZD\ WKDW WKLV
NQRZOHGJH FRXOG EH DSSOLHG WR WKHLU DFWXDO SUREOHPV 7KH
LQGXVWULDO SUREOHP ZDV D QHZ LQWHJUDWLRQ DQG FRQWURO
DUFKLWHFWXUH RI LQGXVWULDO URERWV 7ZR GHPRQVWUDWRUV ZHUH
VHOHFWHG D FDU FKDVVLV URERWLFZHOGLQJ FRRSHUDWLQJ URERWV ±
VHH )LJ  DQG D UD]RU KDQGOLQJ FHOO LQGXVWULDO DQG PRELOH
URERWV±VHH)LJ

)LJ7ZRURERWLFFHOOVDYDLODEOHDWWKHDFDGHPLFVLWHZHUHXVHGIRUWKH
SXUSRVHVRIYDOLGDWLQJWKH³DFDGHPLDWRLQGXVWU\´SLORW
7KHSUREOHPRI WKLVSLORW IRFXVHGRQ WKHDXWRQRPRXVDQG
GHFHQWUDOL]HGGHFLVLRQPDNLQJDQGFRQWURO RI IOH[LEOH URERWLF
UHVRXUFHVDWDVKRSIORRUOHYHO3DUWLFXODUO\WKHPDLQFRQFHSWV
ZHUH WKH DXWRQRPRXV GHFLVLRQ PDNLQJ DW XQLW OHYHO WKH
LQWHJUDWLRQ  FRPPXQLFDWLRQ WHFKQRORJLHV DQG WKH G\QDPLF
ZRUNORDG DVVLJQPHQW 7KH LQFRUSRUDWLRQ RI WKH SUREOHP LQWR
WKHDFDGHPLFFXUULFXOXPZDVLQWKHFRQWH[WRIVHQLRUVWXGHQWV¶
GLSORPD WKHVHV7KH GHOLYHU\PHFKDQLVPV IRU WKLV SLORWZHUH
PDLQO\OLYHYLGHRVDQGDXGLRLQWHUDFWLRQVZLWKWKHHQJLQHHULQJ
RIILFH IURP WKH DFDGHPLF VKRSIORRU WKURXJK YDULRXV
FRQILJXUDWLRQV
&RQFOXVLRQVDQG2XWORRN
7KH 7HDFKLQJ )DFWRU\ LV D FRQFHSW RI WUDQVIRUPLQJ WKH
PDQXIDFWXULQJHGXFDWLRQDOSDUDGLJPLQDQRYHOVFKHPHIRUWKH
VXSSRUWRIWKH³NQRZOHGJHZRUNHUV¶´QHHGVLQWKHIDFWRULHVRI
WKH IXWXUH 7KLV SDSHU SUHVHQWV DQ LQQRYDWLYH DSSURDFK IRU
LQGXVWU\¶V LQWHJUDWLRQ ZLWK DFDGHPLD XQGHU WKH 7HDFKLQJ
)DFWRU\FRQFHSWWHVWHGRQUHDOSLORWDSSOLFDWLRQV7KHRXWORRN
LV WKDW WKH 7HDFKLQJ )DFWRU\ FDQ FRQVWLWXWH WKH QHZ ZD\ RI
HGXFDWLQJWKHNQRZOHGJHZRUNHUVRIWKHIXWXUH'HSHQGLQJRQ
WKH PDQXIDFWXULQJ SUREOHP RU DSSOLFDWLRQ GLIIHUHQW GHOLYHU\
PHFKDQLVPV DUH UHTXLUHG LQ RUGHU WR HIIHFWLYHO\ FRYHU WKH
7HDFKLQJ )DFWRU\ RSHUDWLRQ 7KHUH LV URRP IRU WKH ,&7
WHFKQRORJLHVRIWKH7HDFKLQJ)DFWRU\WREHLPSURYHGLQWHUPV
RIGLGDFWLFFRQWHQW
)URP WKHDFDGHPLFSRLQW YLHZ WKH³IDFWRU\WRFODVVURRP´
7HDFKLQJ)DFWRU\ VFKHPHZDVDQHZH[SHULHQFH IRUERWK WKH
VWXGHQWV DQG WKH IDFXOW\PHPEHUV ,W SURYLGHG DQHZNLQG RI
WHDFKLQJ WKDW ZDV QRW DYDLODEOH LQ WKHRUHWLFDO OHFWXUHV RU LQ
RQHWLPH ODEV DQG HQDEOHG WKH VWXGHQWV WR GHHSHQ LQ FHUWDLQ
NQRZOHGJH WRSLFV WKDWZRXOG EH DSSOLFDEOH LQSUDFWLFHZKLOH
DGGUHVVLQJ UHDOOLIH SUREOHPV$V UHJDUGV WKH LQGXVWULDO SRLQW
RI YLHZ WKH 7HDFKLQJ )DFWRU\ SURYLGHG LGHDV DQG VROXWLRQV
WKDW ZRXOG QRW KDYH EHHQ FRQVLGHUHG GXULQJ WKH VWDQGDUG
FRPSDQ\SURFHVVHVIRUVXFKSUREOHPV
7KH UHVXOWV IURP WKH ³DFDGHPLDWRLQGXVWU\´ RSHUDWLRQDO
VFKHPH ZHUH HTXDOO\ UHYHDOLQJ DV WR WKH LPSRUWDQFH RI WKH
7HDFKLQJ )DFWRU\ DQG WKH DGGHGYDOXH RI EULQJLQJ UHVHDUFK
HGXFDWLRQDQG LQQRYDWLRQ FORVHU WRJHWKHU)URP WKH LQGXVWULDO
SRLQWRIYLHZWKHSLORWSURYHGWKHSRWHQWLDORIWKLVDSSURDFK
ZKLOH SRLQWLQJ RXW WKH LPSRUWDQFH RI PDWFKLQJ WKH WRSLFV WR
WKH EDFNJURXQG DQG UHVHDUFK LQWHUHVWV RI WKH NQRZOHGJH
UHFHLYHUV LQGXVWU\ )RU H[DPSOH DQ 60( ZRXOG UHTXLUH D
PRUH EDVLF DQG D VLPSOHU SUHVHQWDWLRQ RI WKH FRQWHQW LQ
FRPSDULVRQ WR D ELJ FRPSDQ\ ZKLFK PLJKW KDYH DOUHDG\
DFTXLUHGDVWURQJEDFNJURXQGRQWKHVSHFLILFWRSLF
)XWXUHZRUN RQ WKH GHYHORSPHQW RI WKH 7HDFKLQJ )DFWRU\
SDUDGLJP LQFOXGHV WKH GHILQLWLRQ RI D QHZ EXVLQHVV PRGHO
IDFLOLWDWLQJ WKH ELGLUHFWLRQDO NQRZOHGJH IORZ WKURXJK D
7HDFKLQJ )DFWRU\ 1HWZRUN E\ HVWDEOLVKLQJ OHDUQLQJ DQG
WUDLQLQJ FKDQQHOV IRU WKH FRPPXQLFDWLRQ RI PDQXIDFWXULQJ
NQRZOHGJH DPRQJ PXOWLSOH UHPRWHO\ ORFDWHG ³IDFWRULHV´ DQG
³FODVVURRPV´ )LQDOO\ DQRWKHU SRLQW RI LQWHUHVWZRXOG EH WKH
XVHRI WKH7HDFKLQJ)DFWRU\WRHQFRXUDJHHQWUHSUHQHXUVKLS LQ
XQLYHUVLWLHVDQG LQQRYDWLRQZLWKLQFRPSDQLHV WKURXJKVKDUHG
7HDFKLQJ)DFWRU\SURMHFWVEHWZHHQDFDGHPLDDQGLQGXVWU\
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